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This in to eftrtlfr that tho DUsartation ent i t led 
- PrallMlnaiT PhyelologUftl Studl«« on gWtglVmftl^ftWg figJLMfr\MliHI 
Curtice, IBvO ifiMUitcKla i OttmQj^iuksoatouiiiAB) (JSjgfi Hlatochentoal 
S2i BlQgtwfflloaX Inv<iatliEtttlon«J •alxjdios an original pieo© of 
work dona by Mr. Jaw»i«3 4nt»*ar, li^ flif<i**r^ .h .leholHr, Departmwrjt of 
Zoology, AilU, Allgarh, •urdftr sy nnpervlaion. 
This dltisartctlon l<i b«liig autoltcad by the candldata in 
{mrtlal fuIfllicant of tha raqulranimts of tha dagroa of 
Raator of Philosophy (M.Phil.) in Zoology of th«t Aligarh Huslia 
University, Aligarh. 
'J 
(HiSiijRsddin Fstraoqi, Ph.D.) 
Reader in Zoology. 
o^ pftSteMMOtt Of Zoology, undor WIMMM qttldaiw th* pxoaont woxk 
hoa iM«i a*cciod out* 
of 2ooiogy# AXigaiH MiMUii tltil«9sslty» AiAg«ili io« pso«i4&ii9 
ttMi aaoosawey latoosatoiy faoi l i t ios* 
X faoi ploaaitxw in oaet«ti41ii$i nv funics to Nc* iiMlUUI 
faiooq IK>r hia qmmvmm oo-^poimtion woA oontiniMA h*!^ 
t m also thMOciul «o Or, ifaJitanU^ and Mr« M M I K» 
•t<lril|il>ii tfit tho hoiip timf i%aim oxtandod ifOM UJM %O %la» 
<tiudLila this ijiivmitJ.$iiatlon« 
itiMiui «c« *l«o <Mo to Or* AhnMl Zmm» and Mr* NoM» 
AiabM for the mnatmsmgmtimA thoy ii«w» oi^ vwi mi dtaiiiis tliis 
(JAMBD AHKMD, 
ff ^  p 111^ f ft 
Pagftt 
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6 . ocm^usxDim . . . . . . 25 
7 . aEFmsfiCiS . . . . . . 26 
B. hEimmi , , , , , , 43 
9 . puhtm . . . . . . 1 • V 
/^ iifcjay til© p a r a s l t l o iKoaatodtes tba stcotKjylolcis a re o£ 
o.>sioXtkirai->lo moaicai ana va tos inary Xqport.aiicQ becauoe they 
l3oeQ Oiv>ri >U£t heaXtl^i pco^I^ms £ar both mr^ n ana ttim l l v^ - s toc^ . 
(>£ Ui@oo# o<^cii;4^aost£xaea c o n s t i t u t a an iroportant patUiojenio 
grmiypi 5«^ i03© auiilta produce nocrotJlc Xeslcms i n the caecura and 
colon an i timXs l a rvae temci to t r ave r se the tmHK>&a/{3iao-m»coa& 
where t!i&/ proOuce cr/ste o r noauXes (f^pJunOler^ 1933) • 
^fiiflqBt^^,i^gt»mi!l ,{affi3^^i^tfl» (Curtice* 1890) has mo3t 
<-':>£ten been inocimjlnated as the cauaat ive agent o£ the *nociuXar 
^ s e a e e * i>£ tii@ ahi3«|3 e^u goats* t h i s p a r a s i t e Plainly inhaiaJLts 
tute oaecun ana i,«oIon o£ Xts hc^ts and, beslucas pxrodiacltig the 
lealons# alsu ai l-acts thm iJ>£X'KJ%M3tlvlty o£ the llve<-»Qtoc9c« 
cau8iJ)c| coiisJUIerai>Jle ecomiftic l o s s t o the ilocko-bretxMei&s in the 
agrar ian trt^sics as woXl the ^jib-temperate acmes* 
£• SbdmiSUmm ^s widely <ilstrli»ited not oiiXy In the 
liiiiian suoMXHitlnent iswt a l l ov r tfie w^rld anu l^s a notably 
hiiM inclu^nce ( F i g . 1 ) , I t l a co«iaiirr)»itly Sound v^lth 
m the a l t fe ro t i t p a r t s oc the cjastdo-dnt^stlnal trs«3t o£ the 
i'iosts. Ihe t4it>c«wJcujpdsn has ocoaslonal ly been f ounu to bo very 
hlvjjt, as !T»*ch a s , o r eiv&n more than 400 wotata p«?r liost In some 
inatancsea* such caso© of lil^jh I n t e n s i t y o£ In jec t ion have been 
rtMsoxxjed Xn the spring anfi peak s u ^ w r seasons In the Anmtr 
region o£ tiie U:iSR i&mtteaiv, 1 9 ^ ) . 
Ihe l i f e cycle Is dlr&oti th@ eggs ar« iwl^oaaad In the 
i n t e s t i n e o£ the hos t and axe eXimJLftauad along nflth the £eoee. 
Optimum hato dng talc^i place a t 2S«»27°C i n X0»1.7 lioun* After 
hatching^ the la rvae molt tMioe# becfcming infeot ive on the 
7tb«etii uay* t^Mi anistals hmsaam int&sitjea ifg swallowing in fec t ive 
l a rvae alonrj i^ith fouder ami water* i^ac^ing the in tes t ine« t^ie 
l a rvae penetracee the nu«c>«B/aul>«mciiMHi and ai^pear i n the i n t e s -
t i n a l luraen %4^n» tNiy trans£ox3» i n to sexually mature adul ts 
a f t e r \inder^}ing the fourth waii% (Veglia* 1923) • Later s tud ies 
by Foiude (1936), l>ohson (1966) and Shelton ar^ Gr i f f i ths 
(1967, 1968), however, suggested t h a t the l i f e cycle of 
£• ]8?ilW*ii^ lffiliiW ^ ahe«i>, ^ l i ch have not pcevioualy been exposed 
to infoc t ion , might t i i f fer ttxm t ha t described by Ve^lia (1923), 
&mi po'^sibly a l so f rosi the l i f e cycles of o ther oeseq^rfnagostoBies 
in t h e i r )»isp<3Ctive hos ts i i n t h a t case tkm four th stage larvae 
^ i n g re ta ined for lonci p«..:riods i n the 'gutf-Mall, p a r t i c u l a r l y 
the la rge i n t e s t i ne* An alt<am«itive egqplanation i s t ha t the 
l i i e cycle of £ • Qj*«*p^*'i|nm can include two sra|>arate h i s t o t r o -
phic {^las 'S, 9X»^ t ^ a t the type and d i s t r i b u t i o n of les ions in 
the alimentary t r a c t are xefl«K:ticcui of local t i s s u e r<^eCtions 
to ai££e-(mt staijes of p a r a s i t e (Dash, i:^73)* 
Tha p a r a s i t e s a re oc^osid ired to be highly pathog€»iic 
while in the l a r v a l £oxfa because of deep pane t r i t ion and u lcere* 
t ion of the isaoosVflHuybMmjooea and the foxmation o£ m«ft rou^ 
cys t s rei^il t ing i n ti>@ 'nodular disease* «Aidch festt^rs, prdbebly 
due to the oonoaRsaittont bacter ia* the in fec t ion may cetard the 
iJevQlo^jniti^t ot youik:i anijiud© 9Xi<^ af fecte tltm i^ieid of the 
adtiit* notmA,<3 (1937) cieqpoctad t h a t «iV«Ki u«%@n ttiua ««4DX»0 ar« 
rcisioved tcom ^i0«|> JTieavily JUtfoct«3d v t i ^ jy|^  tWlTMIilfaHliiffl' ^ ^ 
rK>@ts (ii«« t h l 3 hii8 Dc^ e^n JUitexpsotea ao a possJUsle physiological 
d ig ress oauaod by th@ toocio aocretlcma of the |>acasl%«« 
i>iia|Klt«» such patuh(>43tlo2£>s|lcal leqportaiKMi and high global 
Ltiial.<^nmo&0 l l t t l o \^3ek h^a loewa ik»iie on t J ^ raoirphology and 
physlologir o£ £ • flglinmliliflymf onl^f descrii^tlcaia of gcoas anatomy 
o£ tcjKUial oc^ntant %tn availabl<» In th@ l i t e r a t u r e * t ^ u t o£ tha 
ojntslibutlcma m l a t a to tlie ii)cl(a«moa« aplasootlca* di^fnotherapy 
and oontzol anci thesa ara l a r too nuiiKsrotia^ ipsooxidMM froia 
varioua ooyntrl<3a and rtaglons (Fig* I K 
Coiislc3i@rlng tivmm £actor8« ooHproliaiMilva mocpholo(jlcal and 
phyalologlcal stuulew hav« hean taJcmi v|> la^ tha preaant author* 
This stuay l a a pt^Xis^tSJ^a^rf invaatlgi«itlon on c e r t a i n ^ i ^ o l o g l c a l 
anu ialoch«iitl<.:al aeiiM^Qta of £* f?7^ liliadfc Willi vhoao Indcianoa haa 
hean found txmalderaJE^y I'ilghor In t he irtiaop ana goat £locdu» a t 
M,ls|axlu fu r the r istuolea wiHiia# hofvii^ ver* contlmaa* 
iff^pR^q^ i^roiaf 
'Onm gefios Oeia|aH3h.AatMitiQnii|| was esta^U^h^d J£>y Molln (1861) 
to indiAde £ • aiitaulateup Molln# 1801 and £• ^tor^tua 
(^uclolphi, 1803) 4» tha l a t t e r having h&&n or ig inal ly (Atscribtta as 
atigmk-ivioi^fl^ ^Hr>yt«gBt iciy fluaoli»hi in 1003. Ciurtioe (1B90) 
doscrilsiad Qoapt^v^cmatiai^  tM l^iliffilMflBi ^^"^ m^ ifa8hington# i n i t i a l l y 
mudex the j&mrXc oplfchet Oa«c»iahac|<»atQf^  %rl)ich lias aubtfoquentXy 
maOfMd as Q^ittahaaoatoiiua flffllWMflma (Curtice^ 1090) by 
stxiBBSicii (1899)* stsuart (1096) psapOBeA another gmuB0 
Hvjy^*"*^ arta iincluoea £« ffiitTiffH]yi4iinm u n ^ r th i s gmum but 
s t i l e s onu liassall < 1920) iiivali<ia«4>cl tha focmer and t£ans£arred 
£ • liiriiW i^iLftnfllB ^ ^*^ i^ar^sital qmtuB* in the neanbAiiia a a i l l i e t 
a«u lienry (1^13) Oivitioa th© genus QasootiacioatiyMiin into tiirea 
sub-genera# vix* # ( i ) mt^j^mgisama fflionihil1|t*gfcQ'«'"P* ^  incliKia 
&• t^elrtifliiaiB ^^^ 2^ otJntBr ap@cia«i 9Ub<-gaaMS Papotaracrtsa £or 
£• (HhMtaraogi«i) vomilo^^ and £ • ( ^ ) jUBfiSm* ^^® ^ 1923) 
£M:kJMKi eaiDther siib>-gea«U8, Offtya^ Jf^ r^ jf^ fl- and« aubo^quwitly^ two 
moxm sxibM^oera* via*» Hoaitacil^ and i^ffclniiffi mtxe piaoad under 
1^^ gemm ^>flit^f^il°''*""'"l^ ^ SandgrcAmd (1929) &m^ Tcavaaaos 
and Vogttlsang (1932) re^Q;»actively« NOIMI O£ these <^neca« 
hovNrever# lastedi some ware difliiensed with by Ooodey (1924)« 
Thornton (1924) and Saylis and Da»ibn^ (19a^)« and the remaining 
trf mil^ Ksaciusnt i#c»rlccni* 
s t i l e s ami Hassall (190S) proiaosed Si» d e n t a t ^ as a type 
o£ the gmam £)y sutoee^pient designiticMi bocEouse Holin (1361) had 
not do-ue ao« 
PfiQf^lt;Wf%amH mlt^lii l«M» ^ ^ ««»» ^ ^ i^lmly e s t a b -
l i shed as a aiotXact « ,^>eclt3^# ©ri^ifially cteacrAlxKi frcm 
m i JUMI^ ^SU ^^® *yP® li«Mt# fsoei Hashingtoii* ^ . C , USA, 
£ . ,»l,«iilia>WB» i^>P©»9 t o hav© ji «orltfefld« OlstcLJauUon 
aau tlK2 ULtQEratJur© 1® capletey© wltii III»QIR3MS xx^ot&nom of I t s 
ocousrenoe Xn avi^nm aiui cn^r lne liosts and oocaslonal ly i n cattX« 
alia mma oer«d«os fsora aXnost a l l tii@ oemtlnmits of the NtorlcL* 
I t has omxi r^jort©«a by Cmrtlca (1690) team i^ashirif^rtoiiyijiy 
For raa te r ^ ^ . (l97o) f tsain Soutb CasoiJjui^^ tuokcsr and 
Pos ter (1956) tipcm Masyiaoti a«»S 1;^  a^reraX lnv©etlgator» fCORI 
nor th Ai^Eicsa, Fnjm iSucof?®* i t has b^f i reiaortcd isy DjfJt (1973) 
ftxm CmichoBlovakXm H^f@r (1903) fcom O^cmanyi Masxit^ X (1906) 
aiiu atoQCitor C 1^01) frata Bavaria soul huQtxX&t ?>toa8lcb from. 
I t a l y mk-i Pk-^XSM (1S61) Stxm mjksop&on l iear t land. iirs^iov (I960) 
£k#)i r@ix»£ta(i £ • QQlxn^al^aftfi ircm aoviet tlnlon and Xvax^ikin 
aiiti ^yshDttyv (191^) hav© s^portddl heavy Q|3iiaOQtics aue t^j. th« 
nocluXar oiaeas© i n Kyjimia aiKl tho a-oos^ian iiSHi, Fcom ^ t r i c a , 
t i i ia spocios ha® lx2<m a]|x>Etad i^ -y Eisa ojxi iJoraMm (iy7o) froin 
Suiian* i:^ Marinov (iy74) iram l iortb Africa and ijy V ^ l i a (15*23), 
Tbexme ( l ^Sp) , '3ough (l9o6) and variofos worlt«r® f ROBI 3-:3Uth 
Afirica* CXayton Lane (19X7) f i r s t c«q^rt@cl £ • yTl^MlfiAimn ^^^^^ 
Xndia and r»jEte2»us rt^x>,rt« h^v<& 'b&m fortix:':ming s ince . £Mtetia 
ami Pmki0^ {1961} and 'ft±p4itM. (l"3«8) h«iV© macia notaiale 3C^jorta 
i n Uils rB>':iasxi, 
1^^ 9^09K9S>hi a l dJUtrllautJUm o£ £ • cialumbilani||fi extends 
eastwdod ixxm Japan t o AuatdOia and as f a r as timn Zatkland 
wt^ure I t I s a major hea l th tiasaindl £or the ^i&ep husbandry. 
Daah (1973) ha® not onjiy raaoixi4»<l the occAircent^ o£ 
£ • UTtlliWIfiAWfBII ^ Miatsidlan rt^^ixm iaut hae a lao elttci^iatdd I t s 
I l £« hj^toi;:^ OGe|;)e«iiiMBilslv<@Ly than ixf e a c l i e r woi:l;ar» HeiOal 
Jolmaon j | ^ j | ^ * (X960) tKive rcsoovdMSd high incidence o£ 
£ • y'i'^gll^iitfMn i^i ^<3 a2i£K^ blocks o£ Umt Skjaland ii^ ezx« the 
paQtur@« t^mni t o j^ioooRia hyp&SooiMt&ctX'vm v/lth tJi^ e Xacv^ during 
th*3 poQt^»mm»xm pP riodto. Kin (1938) and CaOir {X967) have 
a lso raportcad the irustdenc® oi £ • l^ tlVltiyilimiBIH ^«»» Korea <.nci 
BangXa £K.-ah refi^^ectiveXy. 
Ihe gross morphoXogy ol! £ • tiiff& l^illniHB> ^^^ ^^ ^^ ^^ ^ doacril^Qfi 
by VogXia (X923) anti Xatar lay Ooodtty (1924} • llie Xl£e h i s to ry 
^^ &• liraJhlltaiOTli ^*^^ ^ t i d d a t a d by V«gXla (X923) and I t s l i f e 
oycXe Mas eXaboriit«d by iOaah (X97))* Moat ot the viork £K> £ar 
uona I s based on I t a Xl£e cycX@# <|»l»aotoXogy ax^ controx but 
it£; bJk»dtu«alcaX and fnhyaioXoglcaX aapecta have not biMtn cof^mc&d 
oxtenslv@Xy« VaXttabX« ocmtrlbutiona havo hemx mad« on tiie XarvaX 
uevaXc^xn&nt ox t i i ia p ^ r a a l t e ijf Slngti and Chl'tabra (X96^) and 
Clihabra a^ ;ia.rk|h <X96S), ^^xi#aX (X966)* Das (X967, 1968)* 
siiiinJcar <l':^7o}# HelX&3n >md Jolui (X972)« Dobaon (1974) ana 
Trlj>atiil (ly»69) and Hl»ra (l«i72) on g«a*ijcax ecoXogicaX faotoora. 
Doa (X^67# X96e) and iM^tM {X^76} have dooe s tudiee on tlie 
JLfi Jtikyft cul ture* aogolavXenokl (1964) has e lucidated the 
mocip^hology o£ ix>ay vimkX mA Ohtnod (197S} iias a&scrllaed the 
atvwnjemint o£ aontatio tmaaoXctii o£ £• golusriali^rafi^ Certain 
pirelir^inary phyaloXoglcasd. atual@s have a l so lo^mn macto by rnrnm 
vfoiM-^j-em, nota^t^le amMq and Iselnij those o£ Ssaenaan and 
aambell (1991) on the \jipi:aim o£ phosf^KiEUs ijy £ • qQlumJaLanMrn 
a f t e r tne shatip has iumn dosed Intravencausly with pho^^itm* 
aml« o£ Bmidsmi (1969) on the pla«aa psote lns o£ the i^ i^ eep 
tmatn cftirlng tlie l a t ^ i t Infec t ion phaao* 
Considerable nioxH has been done on t i ^ c<j«itrol o£ 
£ • QQltiBbie !^pfft« Mode jiH jiX* ^ 1^^^) h^^ve au^jgeated the tlilai:>en~ 
daaole a j a l aa t su<^ Infect ions* UacUr (1964) has succ«s>@fully 
atlsaLnlstered thlabendsaoltt ami. ph€»iothlS9bine agains t Uiese wosms. 
P re to r lu s (1^67) has t r i e d te t ramlaole a^^^alnst sotae gaa t ro -
I n t e s t i n a l naBuitodies o£ slie«|> Includlag £• yi^ymblai^^jiit. 
Kingsbury aiKl ^ie££@r (1967) have r«£emi(l ooi9perwarsenl«H[>lper-
zltm aiid MaloxK^k-ifiipecsaslne drenches £^ or the e f fec t ive control 
^^ iMimyiilmt SSSHSUiSSSiA ^ ^ £ • c o l m a b i ^ ^ i n shfssp. In Sudan 
Else i^ nd XbraTilm (1970) have used nilvexsa and fenoaln i ^a in s t 
na tu ra l ly ac<|ulrecS ya0teo-4ji teatinal nomausdes of sliesfp Including 
£• 
S(Mith€X>tt (19S5) has made otoervat ions on the removal of 
£ • 1?l?llffH^ iliHiiilWI!t f 3Com sheep gracing on gr@en oa t s on pas tu re s , 
t^otason (15*66) has reootued the longi tudinal d i s t r i b u t i o n of 
&• 'jffT^ lfftfiAftWyill l a rvae along the allm^stary t r a c t of the sheep* 
8 
iiiioltLm an*i 3rl££i.tl>8 ilWI* 1968) h..v« stuuiod (jo^porlmentaJL 
iK>st p a r a s i t e r&X^itJbon^xip bf&tvmfm £ • oalumiaianifi aiKl Uuei 
ic>rmatlan as ai®o ti-jna mttmst of Jlrracliatlon on th« XntmstJLve 
atki e larva@« H@c@ntly ossh (3.':^l) has stu^liod ttia In te rac t ion 
lietAfeon £• 'iT'TJi'ml'ilitifini'iM <inci £ • maat^ l^ f^fufB i n AuatraH^dit irtt^^? 
and ha« a lso omaincKited upon i t s c l a d i s t i c o r i g i n (UaGh* 1^2) • 
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col l^^tdu iffjBn t he aaecuro and colon o£ V'-& ^iteep ana joa ts 
a3layt3hfe^ **«3d a t t^ i© Xoc^ alaliatoXr, Tine p a r a s i t e s wore ta^n 
yaalioci 8<jver«tl tlraes mltXi phy^ioXogical salli"*© i n order a^ 
r^aov© tlie gut d©l>ria aiU then tiscad i n lOf. Formalin* Bouin's 
f iuia# 45< calcium £o£»ald«di/do« cold acetone and Camay* u 
I:i3cativ«»« and spoe i f ic liistO€i)«mlcal tec^micpea i^ rere ^ p l i e d . 
t t ^ s t a in ing proc«9d^res were i n accordance with those 
c i t e d i n LilXie (19i>4> f tHe Wii Mamial (1972) l arki Poarae {1975) 
Fortepan (minia ture r ^ i d film) ASA/60 was usoci for photomicco-
graplor* 
Various histocliemical t^ 3hnii;?ieKSi eaplojfod curing tho 
s tudies are l i s t e d i n Taible - X* 
The Xaolation and est imat ion ot t o t a l glycogen was 
ca r r i ed out uf the Hetl^ KKi of MontgoRiery (19&7) • i b t a l p ro te in 
ccmtent wm i s o l a t e d i ^ the method o£ HacZnnis aiKi Voge (1970) 
aaa was a3tiiQ.ited by t^ u» method of Umry jgj^  j j^* (1951) • 
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iwHffWiff iliB m 
TBidttniKfiiiom mi^laf&A in the hlsto^^MrolcaX local i sat ion o£ 
Various Mocihaiaicoi ocanotitu^^its 
inv«}eti«3atad 
Fi3GfttiV« 
uaed 
Tachniciueo mipliafeA 
I* 
2 . 
3 . 
4« 
5* 
« • 
7 . 
S« 
Aoid 
phoil^iatass 
piicMphatao« 
Edtecai^id 
ClioliiMstarafM 
Glycx>g€»i 
Mttoopoly-
aacseftiariOes* 
M:id MMQopoiy-
aaoc±MiSiB««l 
Pcuunins 
Cold 
aeetonft 
coxa 
aoetoiM 
4S^ calciiM 
£o8oal<l«^ya« 
49^  oa le i \n 
fosnaiai^y^ 
Qouin* • 
aouin*0 
Bouin's 
Cajenoy*a 
9* Saaic pxotaiiia Casnoy** 
10. hipAOm 
11* aound UMpii^ 
ipr Foxmalia 
109C Foonalin 
l2*Mucaaic Acioa Cacnoy'a 
(HHA & mm) 
Ocgmi^* m lead nitrata 
Qamoxi,* B calcium cobalt 
martiiod 
1^11*« iiKioseylaoatata 
<3am>xl*B mydatoyl ciioliiie 
and ^:etylthioctK>lin9 mmtiiotm 
Best* s casinine stain method, 
Pesiodio acid>Sf^ii££ 
teohniciiis (af ter Mcf^ anus) 
steedtaian*s aician blue 
Biethod* 
Bonhag^s laercury lommo^ 
S>hena»l blue tmthod 
Acid soIochroRie cyiuiine R 
method 
Sudan lulac^ B iik>thod 
C after McmanuHi) • 
BerQfib«um*s acetone £»udan 
i^acit mt^ t^hod 
Kur»ic0fi*s m<i^ thyl grewn* 
pyccmin if m&thod 
oc-aasflaum vf«jis used as the control* 
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Ttm varicms rcssults o£ t he histocdiomical t09ta p&tto&ioa 
a r e jlven laelo^f and Skxm mjoamelz^d i n Ikble - ZZ« 
stct>a;i <j^ cld iilioayphatase e o t l v i t y %pa« noted i n the 
hv{KXie£rais# i n t e s t i n e end the immXe ripeodttotive aysttni 
( P l a t e I , 2>. Cu t i c l e ami the male xnproduotive system )#ere 
found to iae negative* Mith acid phcMiihataee t@st# tite pseudo-
coelodiic content did siiow a milu ir^9|)oaeo lEor t i l l s ensyrae« 
Hie hypodermis and the i n t e s t i n e xea^tmi int«M»eely to 
a lka l ine pho^(;^uitaae* t-k>u(3cate react ions vfere otasexrvod i n the 
cu t ic le* musculature* paeudocsoelomio content and i n the u t e r ine 
wall ( P I . 1 , 3 it 4 ) , 'ihe t e s t e s gave v@cy %ieak react ion for 
t h i s ensyrae. 
d i s t i n c t e s t e r a se a c t i v i t y was iK>ted i n Uie hypodemis* 
Oisaoph&jauB ana the int€»atlns ( P I . IX, 1 lit 2 ) • <5ood r e s u l t s of 
e s t e r a s e a c t i v i t y were observed i n the ovary* the musculature 
and the u terus (PI* IX* 2>* whereas mild seec t ions were observed 
i n psew^Kioelomic moiety ( P I . I I * 1) and tr^e t e s t e s . 
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Cholisiostoraso a c t i v i t y u&m noticed i n tim hypod&smX&t 
intC'Dtine^ ovaey and thci iit^cuG (Pi« IZf 3#4 <• 6}» the tos tae 
javid vecv trfi^ aik reaction* 
Hie c u t i c l e appoared cofractocy to th® glycocjen a c t i v i t y 
( P I . lilt 3 & 4}« ttia hypcKiotmla indloatad a moclerate CB ;^»oiiae 
Mtlwtwm intusnse react ion <^8 ahcy^n lay the laiieculatuce (PX« Z^lf 
3 0 4 ) . PaottdaooaioBkiie px^eci|iitat.e are«|K>iidacl moderately to 
gXyootjan t a a t (PI* ZlZi 3}» tliQ o«SBO{>lna^ @uui and the i n t e s t i n e 
jav® vecy in t ense react ion with Boat** canaina <l»l« 111$ 4 ) . 
^taie ana fatnaXe rapsoauctivo syec^n did show s t rongly pos i t i ve 
r eac t ion , p a i t i c ^ a r l y th iokar utiixliMi viftlla (Pl» XII# 3 £• 4}* 
Muoapolysacdli>acii:i« a c t i v i t y >^ms asosr ta ined a f t e r 
uiijeating tim glyoojan tfith oc-aiBylase* {"^odexata oootsnt o£ 
jlj^x) jen v/a® tovuKi t o be prea«nit i n the <3Uticl« (PI« ZZZ| I & 2 ) , 
An^Xe £»¥K>unt o£ glyoo^an vraa atmiied i n th@ raiiscuXatur«« sMMUdo* 
c^eXomic content aoid tlie oeaoptu^iua (PI* XZXf X « 2}« ihe 
i n t e s t i n e a l so i n u i c a t ^ catiier a weak r^pcNttse* Tkm mala and 
feraaXe repruductive ay^^tons reacted d i s t i n c t l y showin^j s u f f i d e n t 
afaount o£ poXysacsohacida i n the u te rus (FX» Zlly X & 2)* The 
aX<ie aXeo s^ipearea pos i t i ve (FX« ZlZy 2}* 
13 
Modbi-ato e&&Qtiicm smlatlag t o acici lauesopoiyaMMaoharioe 
was noiaed in the cut ic lo «iiia the intest l i io (Pl» ZlZf 5 & <»)• 
itiQ ovacy iSAcI the utecue aXoo aiJpeazoci positlvw* I3he alae did 
shQi^  iftodorato act ivi ty* 
8* PTOmtiHi 
Pcotoin csQ«it4HBt> KNMi £OUIKI to hm pvm&mit i n the cuticlci 
{Plm XV, i)« the hypoaei3ni«« tha rauoculditiUDa and th« intestimi 
x^pr^sont^ an intonae ac t iv i ty (Pi* XV| i & 2)* ihe pamido* 
oo«iamiG p£«iclpitat« also ^avik notalalo remilt (PX» 2V| i)« The 
toatos w@ce £auad to tmvm m^l& protein oontont (PX« ZV, 2) • 
ihe ovary aind tim utazua ]»»acted stxtMa^ Xy (Pi* ZV« i ) * E J | « 
tJiu also show pos i t ive c^»poniie (Pi* XV» V tliou^t tha q(»icuioi 
ana the aiae a iso gave ^^aod resuita* 
High oc»nc««nt»ati<m o£ ioasic pxotain® was observed in the 
sui>*<3ttticie and the mtsdiiattiro (Pi* ZVf 3 & 4)* Ai3|>C!8aiaJaie 
a^camt was aXao noted in the intaatine* i^ U^g^at concentration 
tia« s^acortted i n the ovacy and the uteacue iaut the act iv i ty wae 
rathor miXa i n the egga (PX* ZV| 4>* AppveciabXe haaic psotein 
content was also noted in the male eepeoduotivo syatsm (PX* zv, 
3)* Spicuies a lso jave pos i t ive £^eactian (Pi* ZV, 4 ) . 
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V«sy pcK>c act iv i ty was noticea in the cuticl® £or tho 
l ip id (PX« V, i & a) wh«JX<oas the hypotMisais mvX the muacuXa-' 
tui:« gave intanae reaction (PI . V| 2>» Modorate <^uintity of 
Xipias was olae^^rvea in peeuaoKx»elomic prec ip i ta te and the 
intiMStine but t3^@ male and £«faaie sepiroduetive system gave 
good resuita (Pi* V« i & 2)» l^o i ip id noiet iea %iere found in 
the spicules and th& a iae . 
lu ftimrl Ur45lfl 
'£he autici@ was tound to be negative for bound iipias 
sMt Uw hypodecmie %«a« found distinctly positive (PI« V« 3 & 4) 
At^^Xe quantity was found in the testes^ ovary* uterus* in oggs 
and in the intestine but the pseuciioaoeticedc precipitate eeo-
ponded feebly (PI. V, 3 & 4)» Mo bound Upid activity was 
ob3«i»rved in tiM t^icuies and tiie aXam* 
The aub»cuticle« oesophagous and the uterine «fall showea 
int^ E)se reaction ifhereas reiKStions for nucleic adds were 
also prc^ fiounoed in the ovary* ouaoulatuse and the wall of 
intestine (PI, v, |Ml & •}» -me testicular follicles showed 
ai^reciable miA content while mui WUB absent, Spicules w^ce 
nejativts for ooth RMA and iMhm 
3%«»ult8 of the biochemical estinatiCMas revealod scant 
polysao^iaride content both in males as well as fomalee of 
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0»4oC2 and o»33W of «©t Height In the fcwo msotmt reapoctlveXy. 
Pcotoin content t«a« iamud to be atoost twice as (midi in 
foRialeB than in th& n>aXe»| the eatiiA^^tioii being A^om o£ gresh 
weijht in th© iom&r and 2»1C»C in the Xatter in the sonipXas 
assayed during the preo^nut atudy* 
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t:nz)/Bat&& liave bt^ H^im gtmrnv^llY <iet@ct;@d a t placoa where 
auoocptlc^, afiMsx-Qtion and iS9(csieti.on ooour* In many pacao l t i c 
I'ushtiliiUmt XocaliasatJLon oi phoaphatesos ham been ei^port,eci a t 
such &Xtmm ihvmmitm, 1975). 
'Xhe i^ KKiy wall o£ noraatoa&a in general^ and the c u t i c l e 
Xn pa r t i cu la r* hav@ lacan aubj@ct@ci t o in tens ive stucty over the 
years aitci nmch woidc has b&<dn dk>ne a t op t i ca l raicro«»cx^>e as woll 
a s u l t r a s t r u c t u r a i l<iv^« t o gatioralis® the s t ruc tu res an<l 
tit#iff pCDiaablo function* Ihe presmit investigaticMiw revealect 
t h i t the flub-cutiole (hyixKlQicmia} i s atroivjly poei t ivo i o r acid 
and a lka l ine phosphatases and coofoxs^ to U)e ob^^ervatit^ns of 
Khatoon ^ ^m (1960) • T^m i n t ense phosphatase a c t i v i t y in 
tixe i n t e s t i n a l t r a c t indicated t h a t the i n t e s t i n e ac t s as an 
aliiMsorptlve surface (Ri ley, 1973)* Hiese r e s u l t s are i n 
accordance witii t he e a r l i e r i nves t iga t ion made by Borgers and 
Van den BosscAie (1972), Jenkin (1973)# Sood and s^ia jpal (1978) 
and Maki anu Y«aa.jXasMa C1980} • Tha c u t i c u l a r acid phoiiq;;dtatase 
tOvjistiiur .«iti^ es terase^ cytoch^caically de tec tab le i n the i n t e s -
t i n a l miniatjodes i s poss ibly involved i n the foznaticm of 
c u t i c l e . Bird (1957) £t3|?orted t h a t the c u t i c l e o£ ftaoar;ji^f 
lUnfr'^ WAiJIfMI 31 eoetabalically a c t i v e s t r u c t u r e . The prcamice ol 
acid plioas^vicase, e s t e ra se and chol ines te rase i n the hypodeimis 
o£ £• 1?niXHtltfiitifmtll in^^catea t h a t these a re probably re la ted to 
the fo23n,^tion o£ c u t i c l e and t h e i r pres^noa a l so su|^>ort8 the 
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viiiw ot Lee (1:>65) ti-iat tiie o i t i c l e of nera^jtodaa i s pcscneatole 
to wattsr, norwoloctrolyc^ai amJ c e r t a i n ictfis* 
Ills es te rasea yens datocted ijd th«s 8Ub«cutic2.Q, i n t e s t i n e 
anu ttie raaXe awi fefaal© r«^i»>€luGti.ve ay atoms* ai ia l lar cOisor-
vaU.ona hwve i^^^n r^acordoa i n Ui@se organs i n ^» ^^y^gjaajcioa^ 
prasonce oi: t h i s @nsyn« i n th« i n t o s t i n o o£ o» go^uiaiatanua 
suggests i t s o@ccvtto£y function* 
LocaJUl»aU.c3n of tJm choiinoatexrase in th^ leuaculatuire 
o£ ^« ftfAlOTt?Aflim oa;ii£oi»Hi to the stuoioo ma4i« l^ y Lcsa (lSi^2) 
ana o j i l v i e M& M * (1^73) on i^* IwMm^kiim ^^ "^ £ • Hittfltyi 
t&diJ&stSv^l^m "Styi^ pctdsonos of ciV3liji8Bt@pas«» i n the ovary# 
ut(^£us^ <^ ji^ & aiKji i n the apiculos ou|3|iorts the fimUn^s of 
L@e (1962)* I t s pres<BV3@ i n <^o spicuios i n o i c a t e s sensory as 
\mll as raecdianical function during OQ|mlation« 
the localistaticm o£ glycogon i n th© hypoclecnis has bt}«9n 
obeorvea toy Anya (1964), Sinyh ami Khera < 1970) and Lestan and 
Zmoray (1974) i n J^|^i|fflUa,cto t e t rao ta i :^ . Entarobl i^ ^ f f » i ^ ^ i a g 
ceispectivoiy, ana slniilat: r^saults have boen found' i n 
£ • TiTfflyn*lfi\fMlil1 '-^ ^^  oeac^^^^aal fnoscuiiituirs shows int^cuMi 
roaoUon to r iiycog«m whi<di i s pxxtbaUky u t i l i s e d as an energy 
souroi for the imascular raovyraente. "Stm same i s reported by 
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Singh wm iai©r« <i97o), MlttAl and Lai (1977}« Oupta and 
KaliMft (l.^'l&) mvi KhatocMi ^ f|l.(lV»80) i n soveral ^t^iparasitJLc 
ncms^Kies, Jenkins (1^73) and Sood and SaSiajpai (1978) liave 
al3o iiotlcea iii::jlM2r o:>n-:«iitjration« of glycscjgon i n tiy^ i n t e s -
t i n a l mMmtod0& v iz .« Tifj^ahurii. jBljyi ami .ftftflf^ng^ SSSS&QSSim* 
Thej s u l ^ t a n t i a l quant i ty of glfoogm% i n the ®3gs r^evtsalod 
en0rigy->£9»«irve requix«a £07 anbsyonatloii* 
l))@ inuaQpolyeacc^iaricio content was ototrved i n the 
aodi-tic raiuaculatuE«# u t e r i ne wall anu a lso i n the i n t e s t i n e of 
£ • GQluwMaaura. Altlwugh t h i s aioiaty dt\i&il^ occuurs ovur tiws 
iaociy surface, i t s pr@s«aice i n th© inttm't inal region i s raU'ier 
peculiar^ be in j i n addi t ion tp i t s presence i n th« cut ic le* 
itie rt^ac^on i n th*e i n t e s t i n e was hO's/ever *»©ak«r than was 
aiajpar-'ont i n tlie tegumental region* 'it*© presence Q£ mioopoly* 
aaocS^axiae coat i n tlia inu. 'St inal luBien i@ r a t h e r enigmatic* 
Pr%3uraaidiy t h i s luminal inioopolyaaoctfiacicle coa t p to tec ta the 
woi3BNNg t^>»«nGiotheliun a j a ina t the atrcMig pco too ly t i c ensysiaG 
ot xjm ho3t tsrtiicli the p a r a s i t e faiyiht obtain along i t s ohyle meal* 
The occurceiice o£ such mwxipolyaacwhaciaaB havu a l so laeen 
ceporu^ i n ^MWJ^ AJAKyi i^^Mt^iiy by Mariano (1967}, in 
^%*'AWikmSt Y'tBrt'aMtilfiiill ^ ^^uUnska ana iiiilinsky (1973}, i n 
PitlflffltfAi aOMaam ^ ^ ^ ^ and aas^ < 197^) and i n ^e ta r id oerv^ 
ijy Gi^ta *iiia iCaiitt (197©)* The p rec i se natuee« coiipositiaa 
ana o r ig in of irnKsopolyaaicnhacidtt i n the i n t e s t i n a l lumen is# 
tiowever, sui>Ject t o furthiir study* 
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'ihe &GXdi mwapoXfwtC(&mx±^ was fcama to be piXjSQnt in 
ti)& c u t i c l e aiKi tim opithelJUd Unnlng of t he intestiiuUL t r a c t , 
Monnof (i9S9} re|3ort<K)(i tliat the outesmost Iay@r o£ body i ^ I I 
i a a imifoxin ooat of a d d eniiGopoXy oaxaekmrXtSm %rid.a) ovldontly 
ov&txxmem the cKiaynatic aoticm o£ h o s t ' s XntcsstinaX seocvtions, 
^cGonilacj t o ChitMood (1996) tim (jenscalltEied cutlci<i oonslata 
a£ small afoounts of oantK^^fdriatoB* The p resen t inves t iga t ion 
shona tha t the oaeix^iydrate i s e i t h e r glyooptotein o r inwao-
pcote in i n some <le£ined fosnu 
PEOtains a r e s t ruc tu ra l oo«%*:»ie«t« of mmaxxM txxiy. 
m c^ « Wii^ WltiA'ltfBW pcotQin v a^s fouiiM i n h i ^ e r ccxicentratioii 
i n ti%*^' hY}?0€msmi.iit rausculature ana the gonads as has al£:«»a<iy 
,^jmi oi%3..?£Vea i n JcSSIfiSUS f^t ^OTitibM' £ • jlffflytliffflriiii ^^^*^ 
'''mm\^Yf^n ^ Johnson (1968) * ^iinjii a»u iChera (1970) MKi 
Lo@«en ajciu oi^sin^y (1S>73) reapc^ctively* O^iie -^oamiB i^f^pear 
qu i t e r i ch i n p ro t e in s s ince the psodftiction oi the lar^^ nunUa r^ 
o£ ap&sma ma^ ova rc^qnjdxies oontimious p ro te in hio««>ynthesi&* 
Basic p ro te ins we :a alao Uetectod i n atocNSt s imi l a r fashion* 
ihe oiatrifawtion of l i p i o s i s i n conaonarx:o v/it5t tl.c 
Ob ;* tvat lon oi tcse (1961), Jenkins (197o) and Lestan and 
2«oray (1974) wt\o reportcsa l i p i d s i n the hypodezRiia of 
A* lAiiaiS^9qA<l«l* ! • MASL* ^^heliaiar a^i Gar^ (1979) ob^^orved 
l i p i d s i n the hypodezntis as well a© i n tha mitsculatuiee o£ 
M* mUmmkt ^^^ fnmimma»mmiL JUimal* Lipi. ;& ana looumt 
l i p i d s ver© a lso noticeci i n the v e i l s of gonacls and the sane 
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waa obmrv&a lay Faitiaaisa (1957) in ^« 3i\|1ititAiaai^ i^ lilt- ^ 
ouidetantiaX qEuanU.ty of fat ps^s^nt In ttie eggs raiR^ aXod 
€m@cgy remtxrm £or th» dttvel^plng oniMeyo* 
BogoyavXenskl (1971) aononatrateKl the loc^iUzatlcni o£ 
n s^cloiiC acida (HHA & DHA) In th@ tagunant o£ namatodies. 
JeiiiaJis (1970) otose£¥ed HtiA In th« misouaatuc^ o£ j;« JM^J taut 
tteo £«8ult In £• WTl'intTllinm ««a8 nagatiii^. Maple ^ A was* 
ho,«iev^ i-« «lt»t«KSto(l in the tmmlm irwpsoduotive systsst* thou#i 
the ce l l s o£ intestinal ^«all of £« 1ilQ3i1tfMiftfi"H ^^ 'vo ^ P<^^ 
coe t^onao* on tt)e ountcasy J^:tians (1^73) has rc^jortad a 
higher ccknc^itration of t^Us suJi»stanc« in the intestinal co l l s 
<=>f Z« Q"^* "^i^ etti £Qp®^ !^^ ^ d£forts oofttld not s l i c i t any positive 
r&jp€3mm in this r<sgan3U M^vertheloss the occurrence of mA 
can not lae oategfosically denisAi may be the t@cduiic|ues enployed 
durixig the pxm&&at stucJQT «^ c« not v^ry el ic i t ing in this direc-
tion* Further investigations %fith laose ai»eoi£ic teehniques 
vKmld he cuntinuecU 
l)ie pseudoooeloftic fluid content got precipitated* 
pre@umahly as a result of fixation hecause the fluid itsel£ 
l& far too diff icult a soiety to be assayed uncter routine 
tec}mi<;pies» I t i s also knoim as the principal hydrostatic 
fluid of aemat^ odes th*»t psohably conpensatss the function of 
mesenc^ yBMt wliich i s usually pcesemt in other helminths* Zt 
also a&mts as a food storage irehicle serving disteihiitsry 
22 
functioiMi* "She £l>uid i s highly pcotaiaocious aiKi aXao 
poiMMMMMMi some £ate, glya»gen and pcMscibly £s@e ataino aclcts« 
Further jinveatig^tion In th i s contttxt are in pcogreMse. 
wnantitative blooitamical esUoaticHts in £• oolumtoianum 
hav® aXso iaaen fousid t£> be ^piite aiyni£i<:^i»nt. During ths 
prestmt investigation** cmly two of the principal »etaix>lic 
assets vis«« giyctxjon and pjeoteins vmrm qoantitatively aotor-
minea in mal@s ancl £<mai@8 o£ t h i s parasittt i n £r@ah-%s>&i-jht 
Si^|>i««* Cooaparcid to otXmt timmtJodmB th@ re la t ive oonteot of 
l3o^ these substances has laeei) found to Jw maslcedly lewi 
gly%»gen not eacceeding o»4r* o* fMMh weight and pxotein con-
tent VBxyim ^t!oi& 2»S ± o* aS9C in oiaies to 4«06 ;t ^ ' ^ ^ ^ 
gssavici £iimai6S« l!lie gijroogim content Mas s l i c^ t ly leaser in 
the ienaies (0.33 - 0«3S9i F.w.) than in nales (0«40>iO,402^ F.H,}« 
The <|iiantm may l9e xwsiproeaiiy higgler in ciry^iftti^t rat ios 
thou^^ in® low giycKxjen c ntent can he attsilauted to the 
nicdwMxintiage of the paras i te tirhic^ l ives in a mi tdent poor 
aediua tAience i t can not c^ytain a glyoogeiwrich nutrition* 
inieir ^iuggii^ nature oQa9|»ai:ed i^dth other neskauydes paras i t ic 
in tiie alxamasum or ilsdia o£ the i r nomai hosts offer a signi* 
ficant contrast . Evtm tnhan maintained a t optiimBi tsmpc^ratuiw 
in iavourabie media Jyi YttrD- £• gTlllMlinfl ^^ not eidiihit 
aisy teiskness in thei r scsnatiG eKyvt^ coents and appear^ rather 
lethargic* ^Thia paucity o£ sonatic moveiBent i a obviousiy 
incumbent upon t t ieir poor giyoogen reserves* l»ossii>iy their-
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g l / o o l y t l c pathways too aim ncH: ao elaiii^rate as may ^ in 
other nemaiXKift«» Xn ston« other n^ nato^ KMi ilvliiigi unuk^ r aN^ 
nutriaat -> d@flci.«aiit haic4tat0# qlfoogm^ content has imnan 
reportad at loir prsmiuRu %n ^ WM:\*MM UWafklA^ i^^ ^^ i^ch 
inhaJaits atxksminaX oavitr of mexaamfo Von Brsunci (19Sk» has 
ro|?ortoa glifoogen contsnt as 0*2^ o£ £reah ^i^l9ht audi in 
hLtnaoaaLam^ gjirtinlA the oomtKOkemt parasite oi mucia pleural 
cavit ies* the gl/oogen oonteiit has been rqportea as o»8$^  o£ i t s 
grceh i^ieigbt (8uedii^# 1949} * i lelatively highor quantitative 
value (1.79 '^ F,w,} has been rwaoraecl fietaat Q^rofllaj;;^ u n i f o i ^ . 
jUEihabiting sulxnitanecitts cegioii i^iere Ijpiiliatic £low mlglit 
provide better nutrimit <iiiantuRi* on the other hand* in the 
parasi tes of thi^  small in te s t ina l lutMm^ l i k e ^ . .^tyatocicoides 
high glyoogien reserve value* as mtic^ as &•!% o£ F»w» has been 
meported by Cavier and Savel (1951) $ and i n tho larvae o£ 
JSSMUHKSOSEQ^UL jfcnglHTlllilMir in the histosoic and histophorio 
i:ri^ 8<«# the glyo^gen omtmit averages betMPeen 6 to 7f. o£ fresh 
weight (Von Brand* 1938). 
Ihis* thyrsi ore* indicates that a direct oorrslatlonship 
eocists betwe€» tha glyoog^n reserves and glyoogenesis o£ the 
parasite vis««»v4s i t s habitatf tix»ae l iv ing in mitrient poor 
habitat have l e s s e r i^jumtatm oi glyoogen* are sluggfish in move-* 
SMMfit and slow i n faigratory a c t i v i t y whereas t^ Knigh «mic^ l i v e 
ft 
in nutrient rich micro-envltoament stare and synthesiae more 
glycogen* havs well developed misculatitre and axhibit brisk 
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oiovom@nta. This i a the cmoBoa why ^« ^u^^ax^co^dm^ i s 
notorious for i t s wsncloivlust and thi^  oasao o£ intes t inal 
p@r£ocation ana tMy««aj?cl oooiicsmice o£ JQ^« i^fBbgi,cy3[^ fifm in 
<»ctir»»lufiiinaX anc3/or iMidt^iaai o«¥ity ass far too mnerous 
uhan oc3Uld have IMQH qe»scuiac«id« 
i'KOtttin oantoRt i n £ • jnlnntBiyifWill appears to be esiated 
to the scBOiaX diooiQphitfii* The immleo ^spear to contain twioe 
as muct) (a t an average) protein as the oiaies £or the simpXe 
zmuum that the enonaous egrg-ftotsntiai i s inorafcwit v&cm high 
prot<aio iaioeynth«tic <a»^ antl» i n r^ anckxa sa0^ies# the nunber o£ 
mai<es has aitiays h&en found to he Xeseer tiian that o£ ttm 
£&mX^ uhidrn in<M.c<it«M th&t a male has a statist ixsal posei* 
islXity oi Biating mo£& than one female. Consequent!/ the nales 
undirgoes more basic protein wduntstion and dspietion than the 
fonales and the £omer« heing raoris sluggish and inoapahie o£ 
withstanding per i e ta l t i o d r i f t are voided off eas i ly than the 
females which tsaid to stayt probably stidNi up a t the nodules^ 
auttiting or avail ing of a miitable duration for tiie maturation 
of thtjd.r eggs wi«ich are subsequently released* the feraeiles, 
tivm after iaaing sMhausted^ may be tite l a s t of the OMcm to be 
voided off* 'Zhis (Obviously tends to confer added long«vity 
to the £4Bimaies ovmr the maieei ev«ai t h i s factor i*e** optimum 
Icmgevity »dems to have r^ Lenrancm to the glycogen content and 
r«@0@;rve* 
2% 
bdlng a pavusitd living in 
rather nutriont poor ha^t;at aoqma to have low nutrient reserv« 
and i s accsorOingly a alujfgisti WOOA* I t has raiat ivoly 
(OQCiparoai t o othor i^faa^odMi l iving in mt r i e i i t sitili environ-
Qicmt) Ifiiaaer glyoogon ooat«at« s l ight ly nore i n laalea than in 
temoios* Thm prot«uUi tusmxv&B am rathar too mo6aat,$ ttm 
£€tmle0 £or oiyviou0 ruaaona as didoaosecl i^irlier have h&ma 
laund to h^ iVQ alrac^t txda& as mxdti l^oaic pcotein caatam^ aa the 
malea* The itxnaiiis also have a hic^hor loa^ovity ra ts anct th i s 
trend alao aooaa to be inounbont tipcn tiMdr nutricmt rasesvis 
and ut i l i sa t ion* ?iistoch«(iical localisat ion o£ vatioua cc»i0ti-
tuonts in different body siagiona have been daal t ^ t h elaborataly 
ailycajon i s pxincipally looalistud iBoro in the tatiaculaturs than 
olaaMheoi x^^mtems psoteine ara more abundant in tho fcvialo 
r€i»£a(iuctiv@ t r ac t i:^ mn in oth@r organ aystoaa* 
u 
hf»MX uaiiir^ A* ll« H» C31967)«» 
A <3aci|>iirativo stucly o£ thi«laonda«oi« Audi s i^tanothiasBinci 
m& &nthmimln%lca foe the gastix^-dntiastlfial nefitatoimm 
of the gfoat* 
Alx^a Qaoir* A. H, M, (li»67'^b« 
Znvw»ti.<jations on tlntt incioonce o£ gaatxaN-dntwitlfial 
pairaoitda o£ the goat In tho East Palciatan ag^cuXttiral 
univeri^ty oansmo* 
AgarwaX* v« (1966}a» 
the Qii&otB o£ tmap&tature om tho deveXopmeait of tha 
Stm^^lXviMQ Stages of £ • ffTJLinfilAlilffil 
Anya, A. O, (19*4)« 
'ihe dii.@tei£UtJlon o i ULiMLcis and glyoogan i n soam iemala 
o«yucol«l«« 
3ayXla« H, A« and Datiiiney« »• (1936) • 
A synopaia o£ the FamilXas aiKl Oeneea of Hamatoda* 
Londbn (ae i t iah Huaaun (Mat* (Uat»})« 
BOH Manual <X972}* 
aiocS»3i!acaX Btalne anu ataininjr methods v edit ion. 
mxi ctiamicaX i*i8i4todl« POOI^ Sngland# pi>* 52* 
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ahaUya« 3« &• ana Pandor* 3 . F* (1961}» 
On the ooiffifKifi helAlnthic infecticHtis o£ tJNs Xairg^ 
JLnt^^tiJie I.II Zikilan aliet«p \«ith naiaclcs on t^t^ o£ th« 
On t^e luwiausde oiticX^ otmmrwatioR on inddvldual, laf@re 
ai>a ^octracta iieom th@sie layers In ^^^fcarla j^ MHTCtiyili'ilit 
His«oc»)€iaicai Uivr^otJ^fations o£ tAgynont and 9aniatie 
miis«!talcitiir@ oi neiaatodiaia o£ di£iQr<iM»t taaccmoRilC! ddKl 
€N3o3iogicai gxQiV)* 
SBistf XasSk* loilv* ^linAniti - - ^ * 323-552. 
Bocgees^ it* ana Van dttn Boaacftio^ !i« (1972)« 
iilstodicpilcal and MoGiJMmtcal studies on th® in tes t ina l 
ooXXa of AfflcaE^ nfia Xn "Conpsrative Bicxdngsaistsf o£ 
P«£aaitai^« Van tktn BoaaoHa (Eoit*)* 
AcmdOBiic Proaa Zoo i N@if YojcH & London^ pp« 2S9»273« 
3cana, T» von (1938}* 
Brand« T* von (IfSo)* 
£• MSBSik» Bu i* ' M * 107-130. 
Cflii»i©r# '-^m ana ;iave3.« J« (lfS|,}« 
Cl^iabca^ a* c , and aii»gh# s» (196$)l»* 
E££©ct o£ t«i«>@raiair<i on feiis»*li.¥liig 0€ag«0 of tuo 
Indian J . HQHaicifeb*. ilC2> I 125«*i37« 
Chltwood, a , J , (1936). 
oim&eviitj^nm oa the ohanlcai naturo o£ the c u t i c l e o£ 
Ciypt;ioe« c . ( i 8 9 0 } . 
Daa^ D. H. i1967) a . 
CultivaOiMfi of p a r a a i t i c ®ta.::j®s of a^,|iarfPiSBII«i» 
llillililrtillMWii (CttStiOit^ ||B$K)) SteOASici^  X899» 
ilHMift.S£a&* £•# J i < i 2 ) « iO37*1044. 
O a t u n e and i a o i a t i o n of inl^ctiVB larv«t9 of thd i>acaaitic 
«t«ongyiido. 
D a ^ , K. H. (1973) . 
fha Xif@ csfcie of 
(Cortico^ i890} i n i^ te<9i». 
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Int. isauB* VniWf^%' - A * e^^^^u 
Dash« K« K. {1^62). 
Points in DioGus«l<m i 'Xtva or ig la o£ 
ohar« D* N« ana Singh^ 3 . (i96e)a« 
^^^ i n JXUyEEt acti<3fi o£ Ijanuae aexxip^  on tha juvealX^i o£ 
the nematx>de»« fi,«ffl«ilftaffia,lglffi OTMH^^iMI* 
^ ^}ifii\1ii- - JA (3-4) * 269»27B« 
M«ciMuil0Ri Of nodule tovm Xixxn i n the nenatodtt, 
£* "^ '^^ W i^ffiiBI iCuctioe« 1890} • 
IimiiB i* Bdi* ils» ifvniiiil mai^* M («>* 7oe-»72S* 
Ohar# D. N. anu 61n^h, s , (1970) a* 
Att«ropt. at paaaive iiicminisation »j<iin&t the ntsm^tode 
lUotxilmUon o£ Qeaoohaiaiitiqrfyii coXuiatod^qt^  larvae along 
the alioentary tract of thw ah«^« 
imsuak* £• ^afitfi* s^& d^fiBb*« iZ.(S) i 7fts*777« 
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stuoloo on the isimmltf oi oboop to £• SSliiUMJUUk * 
Ei:£c^ct0 of lamptxttoXn «Si@t on ni8is«..aiK:e to infoetion 
ana OQlXuXar ceaction in the gut« 
DoiMK>n« c . (i974}b« 
studied on the ii»muilty of ohoap to ^» f;oluB>^ < ^ nMB i 
E£ foots of differant «sitl •uoottssiiNi doaas of larva« im 
m>sm biinl»na« nosa gEO«fth axxl focmndity. 
DYK, V. and ChTOiaat* K, (1973) • 
Parasltoooenosls of th@ digestive tiract^ lungo and l ivor 
Of one ma«i£l<m pog»XtitLoam 
JbaSk* MS^» Mim** M^^^ * 287-297« 
Krohov, V, A. ( 1 9 6 0 ) . 
"PsoiaXcns of iiacaiiniaation of livo»«to<3k against httlalnthosW 
(Huaslasi t&xt}» 
l a t t c iaaHJk Joai* iHsm^ ^AU^* nnm^fiitff ^ ^ . ia*9^io3 , 
E«8@rman and SafabeXl (19S1)« 
Uptake of phoaphoriAS l a Trlchoatranavlt^ mp* af ter aheap 
haci boon dosod Intcaimnottsly with phoe^thato. 
MM* £* ISl* laft«« JELi • S7S»3@o» 
Faistoaixn^ D. (19S7). 
'Xho iaioch^iiiatcy Aaoasls* 
iifiiSk* lAauttil** & * 49WSS4* 
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ForxtMt@r# o« J», Handling D» L» ana skelXy^ <'• c , (i97o)« 
pyrantel hydrochloslcitt as «n antholmlntlc aa«nt against 
> * ^ 4 ^ j a m an^ ^itaghft^ffiteap ^* ^^  iMine. 
j ^ i ^ m u * §q t^t» 9ai9Una j^ afite* jmHSL** 2sai * *^*^ 3* 
Foiueio* P. J» J. (1936)« 
A cx»fMurJUiuti.<m of the pathoXogf of oaacn^iagoatoRiiasld 
I n «haQ{>» 
cioodoy, T« (1924) a 
OoQoiJlia josteanes of goats# 8ti«Mt|> anci cat t lo* 
JcMig. flaimVn*'^!- - 3(3)1 97-»110, 
<3ou^« L» H« (19Qe)» 
Hot^ on aouth Afdoan P«ra^tQ«* 3xahaiB8toim« Cap Colony* 
Jan* §fl^y\, AfififraaJtM* Mx* ^s4*« B>* i^^-no (io96)* 
Oiapta^ o , p, (1976}, 
iUl J&y& aathttlRHntlo a c t i v i t y o£ dloaXts o£ emblin* 
imMm£» Mxm£* ^iak** JS^> < 3S6«»3S7« 
on taxonoialool ami hietoohOBical obs^cvatlons on the 
^^"^ "n*Ti1mnlili ^yii»« is>23» 
9|«}ta« li* K. and Kail, P« C, (197B). 
ill«to(di«pa.oal @tu(^ i«8 on a t a z i ^ q»jgi>;|^  a £ilacid nenatoda 
of votadnaxy inportanco, 
B3a* £lfiUmi*« 39 • S5-70* 
n 
mXXRtik&0 u« ana KuUndky« V« (1973). 
Ttm histology @ad hlstocsh^miatsy o£ the outlca« o£ 
Folia PlIiirftlAt' ^ iSl ' 5^t3« 
Zhle« J . E, M« (1922). 
ih© Aiiult stxoagylolds iidiabiting the las9« int^jstlns 
o£ the horse* 
R«ix>rt ot the Comalselofi aiapolfitecl to liic|aire Into the 
strongylJUAla i n Holland • ! • 
zooloc^lcaX Pact* Vol. ! • D M Hegue (Natioaai Psintlag 
Of f loe) • 1.18 pp« 
Zvaahkin« v , M, and ayatall«aiv« K* H. (1996}. 
""m study of tJie biological oycles of nattatoriea* 
(stdiaaian tfioct.)* 
yg^gpt^. j|X(8) i 63««S* 
Jenkins^ T« (197o}« 
A nocphological and histochflmical stutiy of JuUfl^ HfiUt JBi&ft 
(aohCTMk# 1788) with ii|>aci«l v^exrence to the hoe%» 
pacaoite relationship* 
Jeid«in0« T« (1973)* 
Hiatoohonical and fine otsuo^iuee ol^enrntion on the 
intestinal epithslium of Tgir.h*i*4]| jmyi, 
1* mamijmmm-* M * i«^i83« 
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Tha l^stoIoolc^X anatomy andt lX£m history o£ 
Joiuisaa« «^ (19«8)b« 
A cia«^ on the dlfienlcaX ccwipoaltioii of thu ixxky #^aXX o£ 
! 
filatcK^icmlcal sbittliea on the horixm t^^KiSii«MtiUAA SOSXk^ 
S^iaSi> MSk** M * 4O6»400« 
lCing«l3ury# P* A« and Me££or« ts. (i9«7}a« 
Caii|>aziaon betwoen Gop£mv»m3amnia'->pipQtaMltm an^ H«loxon «• 
pipasaoBine dvondies for traatraont oi HaBfoory^ Mia <yyfei!>,^ m 
ami ftalilrflflKlflilmMi ooiiMBbianuft in aliMp* 
L<3«, D« L, (I96i)* 
Locciiiaation o£ ostaraaa in ttm cutleXe o£ nonatods 
Loa« !>• L. (VJ62), 
Hhm distriiautioa o£ aatwraaa ensyna in j^^ l\l0XlXS2i^§ i 
riini4tiry4fwiy> M • 24i-36o« 
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kkllruauj.^  and Uimkm t Oliver and Qoydl Ltd« 
Leatan* P. ana Dii2aiiii0ky« P« (ri73}« 
Histochamisucy of tlis Intogmt&at in s^OESSSaflSMI Jflllb&Ulft* 
Jtoaaalft ^MtttaJiiaYi ftMl^Ateffly P» M * ^n^-ar?. 
I4e9tan« l> ana '^ !!iaoxmy# T* (1974}. 
HlatodMRilatiey of the tls«ud« o£ f f ^ m ^ ^ i i JiiSGttlUEUl 
HletxipathologXc tachnlc and practical hl0to<diamiatsy 
3i»l (cid.}# 
itcanw^Hiix, Maw Yoxk# pp. 7XSkm 
l«owcy« o« tl.« Ros«bxuugh« A«« Farr« A. and Randall* i^ * (19S1)* 
Pxotttln moasurwKsnt nslth the Folln Phenol roa<j«nt« 
£• Ma* Bim** JM ' 26S«275« 
hvaaa/Lir, J, T, .mu Foster, A. O. (i9S8}b» 
Parasite® and paraaitlc diaoaacM o£ e^mop* 
MMOmijk Mkk*^ (1330)« U.s« 0«^t« U^iiiJLfi.* SO pp« 
Lum«clan« »• o. (197S}, 
surface ultrastmctura and cytociiaraiatry of paraoltio 
hsltaintha* 
JMBfL* paraal^^ ^ J2Z * 267-339 * 
}S 
Mac Xmils* A« J . (1970). 
Isolation o£ psotein fractions* Zm Exp^rSmmktm and 
Tjchaicjuos in Parasitology* (Ea* Mactmiis^ A* J* and 
Voge, M«) i^ « H* FrMRUMi and Co** San Fraaoi80o« pp* 173* 
»aki« J* and Yanagise^M* T* (1.980) * 
HiatoG^Mffiical. stutiias on aci<l ptXMphataao of the l3o<3^  
wall and intestina ot aauit £iiarial vfoxns in ac3H|>asi»on 
with that ot the pasaaitio Mttatodas, 
Masinov« i^ *^ anti Fasai-^ahd* K* (1.974} • 
Lutte oonti<i iaa mtxmigflomtm cba ovinoa avee la 
thiabsndaaolG* EtiKl» <l» oanta^Iita Oana leaa conditions 
Mozotai« a* (i906)« 
CootsUxitictfi a l*a«iiidB ds I* oeaQphagostfoaoao nowluiaiss 
.gttU* J£Bi* S^aUS^ | | ^ * # Jgti t 329«336* 
MQ-LOal-Johnocm* OtT (I960)* 
SeasonaX inddance oi nsmatode parasites o£ sbs«|> in th« 
King itaiiian's %Mn araa* 
£• JauMLMfilOBift jfii&* i S i ^ Ma^* M, * 63*7o* 
Vahor Holninthiaaia noctuiasis an lUiidsdunndafln* 
friMitUr- £iaakaflii« u* tsijis&timt** jLi|(u) i 349«3so« 
iMlilcmioIogy oi paradtio gaatXD-aiiteci.sU.0 o£ cattlo 
in 0£ia«a« 
food gam ai^ IMirrtii ' J(2}ll«-M* 
Mitt«X# K, p* and LaX^  a* (1977)* 
i^stiekiMtlon o£ glyoogKm and Up4ds In mxm vetstobcata 
Rtioatodes* 
Hoixn, a, (JL&61). 
X2 ^jottosaine OogXi AO£D£al.il» and C, 
On tXm ^dQtocdlanlcal properties of the mgg mw^lopm and 
^ittjamai art:iclcds oil »om@ par^^aitiG iia»atod^»* 
Monnlg, lU o* <1937). 
H^dointh toxinas, 
p@t&xxiiiaatjk>n o€ glyoocjom* 
^SSlI* Qi^ >chg»> a^ Qphva^ ^ j|2 a 378-3S6. 
N«iXaoa« J. ana Jc^ in^ T« MCL« (1972)a 
ZttolaULun of faatauolic antigens o£ £• lyj^ lintrtitfMIl following 
4l^  JIElm cuXtivation i a Alnpliedl moddun* 
It 
i3valutit4oa o£ t^alaand«flol« &B an anthelmintic £or £acm 
£• illAE* V^ *^^  IMBi* ^ttio' i2>< )^ • 3Qe*3U» 
oglivlQ« a« H. j i ^ j ; | ^ (X979). 
A<^^yXochollno (Kcrotloo lay par^ausltlc n&mat^^dmam X« 
Evldd^ ncQ £or aacretlon o£ the ousyne by a mmttKir of 
oiiaosi« V* c« (197S}. 
Arrang«3(»ant of tOiaj oanatlc ce l l s of ctozxniyajclan 
wmuitodma (2) fena^ai hoolcwosms and ncKlular worms* 
Psarae* A« 3 . &• (Ji97S). 
Hlatsochemlatcy « theoc«tlcal and Applied. & 
and (od.) , J . €« A. Chuw^illi, pp. 998. 
Pr@torlus« J« L, (l^7}a« 
ibe tinthelAlntlc activity of tiutsamXaolm against ^astro. 
Intestinal woeam An ahai|»« 
aall l let^ /^ * ana lianey, A« ( 1 9 1 3 ) « 
3ttr les OedoplwigoatQail€»8 d«Mi !lMmlafl»ta 
JUL* ioaS* filtft^ ,^ffWlt)^ . lf,^ie# v l , pp. S06O511. 
R««nik« G. IC« (197i)« 
HiatoOion&caX ifiVe0tigatioiis on oaxixmic e8t@ra8« in 
tiiroe apecles of parasitic n«am«toa»8« 
T^ x^idy \rjiai* Jiflljl^ WlifclBl' - i l * U5»I17» 
RiX@3r« J. (1973) • 
^listeochamicai and ultraatructuraX c^asenrationa an 
Oi^stion in TfrliififflffliWB IllJillinlilfifl ^i^aing* 1861 
(Nomatoaa • Spisiueii a>« 
lUi^iphif C« A. (1803). 
iimm 39obac^tung«n ul>cr ai« Kix^gmmAf^m^tsmXm 
tXSti^ ^ iSik* il» 2aBil*« 1 ' 1~32« 
samigxaijnci* J. ti« (1929)» 
scno noM para«itio nematodea fsom Yucatan (H«acLoo}« 
including « aefkf o@nii8 o£ sti:t::»ignrl« fearn cattia* 
amf> ig|i/ i StyOl* &ttjl» iJAryttfi^^ C o ^ ^ . LXXX« if>*5X5o4l24 
Stiaidcar^  ^. (1970) a 
E££dct of tjm^pmctHtMtm and tnimitlity on tha ouzirivai of 
in£@ctiv«»«stag« juv«nii«Hi a£ £• 
iBiAm^^* ^ # ia.<2) • iao»123« 
ShttiJduir* c , anu Qacg, V. K« (1979 ) • 
xliatoOiaBii ai stuoias on tha body v«ail. o£ PaaadopgpL 
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sli«iton« a. c . ana ^slffitli»« H, «r, (1967)* 
QtaMi-^ '^'*ggmmi aalMftlitmil * &s$>eel^ mtaX Lnioctlcam 
in lanbe* S££octs of dlffeswtt tsp« of ajcpoaure on the 
fii^!^fKflrfi YiTiimslmiiAi' it * 4%%>^^m 
Shel«on« <9* C, and OtAtUtim* H, J. (19^)«« 
Ks^ pcisjjaental hoaH^raalt* relationship stwiioa %iith 
£• tliTllllBiliffiroB ^ stMMp * Z« AttMiepts to establish 
infeotiofi Jby aiffecent xoutas* 
Rciaeiiixto i n Vetoriniiiry »r;i«nfie. Jtl 3S4*3S7« 
^leiton* ^ « C, and aci££ith«« H« J« (1960)b« 
XX* ikime effects of suiaMOUtaneoiMi infections upon host 
isnune and l^npesssBsitive responses* 
sin0)« c, s« and OshelMaR* R« C, ( i ^ S ) , 
Effects of humidity on the fxe»»U.vliig stages of two 
lir^iiil f ' ^^•^«if%i> 1X<2) i U8»i24« 
Sin^^ o« end Khere« s* (1970)« 
Pceliainary histochsodcel studies on the body \«sll of 
the <3uinea woen* 
Xni *H«D« Sdvesteve ConaMwioratian VoXuae "XVRX** 
Xaetnagfar* pp* (iS«49« 
Aoodf M* L* ana Sehajpal^ K* (1978 ) • 
Moigpholosiical and ioiodMrnical stutuies on the ^ut of the 
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imA,, 1003) • 
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PI«ATE m X 
Fig* I T» a« post*3Xior rsgion showi^ig msiA 
lMx>ai^iatasft in testlcnilar fo l l i c les 
( X 400). 
Fig, 2 T« s» poatorior SQigion o£ f^m^lm shettfing 
acid phoii^tiatase i a the csvaxian foXXici^o 
and th^ utexiid ( x 400)* 
Fig« 3 T« s , middle region o£ tmt&X9 sttmxifi^ 
aXkaXine ptiw^^hatastt act ivi ty in the 
hy|>cMlei3ai®« ovacii«i foXXici^i am& th9 
i a t e s t ina (x 400) • 
Fig* 4 tm 3* postasior regiicMQ olS £cPiaXe slio«iiiif9 
allfiaXino pho^diataa^ in th« hy^j<le£mi9 
ttt^nw a»i the ogg« ( x 400}* 
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Fjlg. I T* B» miada« xvgioa of malm thoniag 
•e t iv i ty in the hspodenOls* intoaUne aafl 
the teotXoular amll» { x 400} • 
rig* 2 T» s* posterior reejion of tmmlm ehowing 
«steraMi ecUvity In the pMMdMoelonio 
9««al|4.tate# ovary and the uterus ( x 400) • 
Fig* S y« • • eiiterior ifegioii of the mae ehowlng 
^loIineetesMe eetivity in the hypcwleaije 
end the peawkMoelotsic content ( x 400|« 
f i g . 4 T* S« oiddie region o£ the ffMOe ehoniiig 
«lhoIiaeateraee in the ovary and the uterue 
( X 400). 
r i f • S T* s« midclie region of the raale ahoeliig poor 
activity in the teetee ( x 400)* 
Fig* 6 T* S* UAMXQ region of the ftfuale ehowing 
choiineetexeee in the utesiM and the oggs 
( X 400). 
PLATE-II 
PtiAtl •» XZZ 
yiff* i % «^ thipjugti %0mtam slnowing tiMi 
Lci« wi t i i IFA3 t@s% ( X 4 0 0 ) , 
tho muKxaool^ MMSOtiadeldM ooiMMalL iJi the outJUitlJiA 
tiypodazstis OUKI th« £«BMyi« seproductliNi 
«rst«m ( X 400}* 
pK&»tmo& of glyoo^vn l a tsh* intiestiiMi and 
HM t^ dgUcsiaiar £ol.JLi<3l«S ( x 400) • 
Wiq» 4 T» s* {Qiaditt r i^giofi of ttm imn^Xm shemliig 
glyoogwi in 0iibMCM c^l.tt and tlM mtMRiiattte* 
( X 400)* 
Fig« S T* s» UivDu^ the outicl.# otioiiiiig ma$A 
kiywMMlteg&ici* ooiM;«ali ( x 400). 
maiA iMwaapCTlyiMWlift cidt^ «etiiKlty in tiMi 
<Kitiei« ind the f«Rial« mpcoductivo sfst^i 
( X 400 ) • 
f^ 
PLATE-IU 
PI«AT8 - ZV 
rig, I L, s. middle ragloa of the 
«Vl« pcotain oonunt in t:ho body unlit 
ovasiaun cseXlSir uterus mci tiMi 990^ ( x 400) • 
Fig. 2 7, s« niddltt ireglon o£ feh« malm ahowiaa 
psotain JLn the ifitoatlnii« and the testJLou-
lar £oXIloXe8 ( x 400). 
r ig , 3 T« S, of £• sUWillUlIM •hflw*'«g baai pwntwiil 
in thtt te8^iouiar £ollieI««t HyBpailwiwdi «ad 
tim mmmlumrm ( x 40Q>* 
Pig, 4 7, s , o£ turn tmmXm ^wMiag hMie psmitim 
MCtivitar in the hypodaflnia* miaoulatiups and 
tha f«Riaia mpxoduetive aystiM ( x 400) • 
PLATE-IV 
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r ig . I T. ft* m&ddl* rvgion of tkm nai« ahoiwAag 
«B|;>Itt liiNUI oontont in tha aal.* g^pieiina 
tivtt 8y«t«n ( X 4oo)« 
r ig , 2 T# a* aidilUi s«gion of tha £«M«i« sliaMliig 
l ipids in thtt body wali «ncl th« f«Mi 
s«pKt>auetiv(i sysMn (x 400}• 
r ig , 3 !«• 5» of th« naio ahoifisig taa«Md Upid 
•et iv i ty in the )iy)»ocl»nBia« nHMeiilatitnB 
«na the testicular folUcXee ( x 4M|« 
r ig . 4 !«• s» of tile iewile AioidJig the beuna 
lipide in the hypodeimiat Mtteeiilatiit«# 
ii^«;®tinft and the ov^ry (x 400). 
rig* 9 T* S* thcdugli Mile £• 
IMA and nm acUvity ( x 400), 
rig* 6 T* s* thccMigh finale £• iB2WiiflHi *>MM^^ 
lilA and UIA acUvity ( x 400), 
